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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method 
capable of precisely grasping a floor reaction force 
acting on a leg body of a two leg walking and moving 
body such as a man and a moment acting on a joint of 
the leg body on real time by a comparatively simple 
method. 

SOLUTION: Whether a movement condition of the leg 
body 2 is in a single leg support condition or a both leg 
support condition is determined, and a floor reaction 
force F acting on the leg body 2 in contact with the 
ground is inferred based on a movement equation of 
center of gravity GO of the two leg walking and moving 
body 1 when the movement condition of the leg body 2 
is in the single leg support condition. When the 
movement condition is in the both leg support condition, 
floor reaction forces Fr, Ff acting on respective leg 
bodies 2 are inferred based on the movement equation 
of the center of gravity GO of the two leg walking and 
moving body 1 and a relational equation between 
components of the floor reaction forces Fr, Ff of each leg body 2 and a position of an ankle part 
1 2 of each leg body 2 for the center of gravity GO of the two leg walking and moving body 1 . 
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{4g<h (cs-:j|f . Biriasm.'^.tc** -r SB?ia-s^tfi^gi) 
«:©s-c>©{4g*s;x*i*-5)ifttc. -eofi'C^as© 

-e©s?e.'^.tc?*T-2)M'i:'©snjiS<f:. ir 
ia*fi^ffi^i^{c*jw s^aiti,-=s©i]niigt eiSi^ffi 
«ii5-c©fiiaS'C»©»ijie[4**4 c t ifcitaii -r 4it 
1 - 3 ©c^m*> 1 mK.§&m<o-&mmwim>m 

ismms] wia»jti*«. Buiap^«cs:S5nro»s 

[19*96 ] mria)P(*»> Miap)«i(*«:asMg5*/M^-r 
tc#-r^jSjg|5iJ&WU. H«ieS'C^©^4g^:*^?)■5/ci?)K: 

m^>>^mnm»(Dmmnmt. H«iBMgpsc>'jaaj©^n 

sb«:©sfflii*©iKB8®©T<sij«:s-rsTiisct. mmm 
©±ifi(c#-r -5 H>/ia)!asi5?:$tj±f*si5 <t * ^ ti^ nwi* 

[s»*3«8 ] g«*« 1 ~3 ©i»-rti*> 1 «(ctats©-js 

^tT^t!if*©«)S::'3}ft«:^ffi«: J; 0^^^*e*fcBuiaS)B 

©<®i4fts<i:. irias)«i{*©^Ad: < i hfStmmR^mm 
B<o^ti^ti(ommn&t. ta— a^ffi^tiif*©*?)*^ 
Di&^tofcS?i*©H?saim>pfMS^«:*jw SiniilSi * 
■en-entts'jr •& x i . 
«friBK»©«*4ft)St. siliasiWttoisMgssofKiaas 

feMll^';>5'*f'J^©&»3^*«:>Ft^&•rsrs^^f 
>^ttf*©SH««:tB^8!5©«MftK^«'>:*«?>^X 7^ ^ 

*fl?J6/cSfi<!:SSM(*tB^gq4CteWSS[ra!l«^tB^ai5©* 

•r■5.S0!lma^g|5©S'C^©^ag?:js;^5}<^i)^<!:^t^c, -e 

©S0!l(*taaSI5©tt'i:»©(4g©B#3^?'j7'- «cS-:J#fe 

^ d&tcjFf r 5 spmflJtB^gi5©«'C>©flnjiffi«r^'X:^i«> 
is«iS,-g«cj^-r.5^H!ifttassc©m'i:»©j]n2S<t. buib 
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a«*©Rii5*- ^ > h Jf^:^. 20 

[ii«J19 ] if5}<JS4-7<Di,»-rnA^i:«K:fa*ic©-S 

S*^'^3j?je)4Xf - y -ft > 30 

:^7''j^'t. 40 
Htita«JS;^©«i««Si. frfa«]g;t»f^ffl.-^,<DfflS(4g 
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Xi. Sf9H*tB^g|5«c*iWS^RBf*tBSai5©*6*»i;«!) 

**fca'CN©{4gt> SHiimB^gP©*6A>D*5)?*Ai 
fitt*-^ > h i5rfflc*r 3S!81):^^*7'^Kca-:J^iiia 

[000 1 ] 
[0002] 

>&ffia-r -5 c i -c, —^mi^^^<omw(ommc{'^m 

fi3nA:*--^>>^«:»-:J»,ir^tfr->x bi|g©S 
mwmtl^. -S*?f P h ©SWt5©Slil8B(l h 

[0003] wit^fs.ti^ism-t h^mt t^j^ 

l*|$gB200O-24957O^^{Cgg^3n-Ct^S fc©*Sftie> 

nr(,»So c©e^^l5T(*. -jsmf^ft(*©ssm0 

(n=l, 2, •••) ©Sl.UCS^CSjlW?rWr^StS!© 

=;ftM»©^fiKfii iL/rjeffl-rs4>©-c* 
c©i#-^. «f(©H:ftM3gi?r^RS-r€.l^©S=:ftM 

[0004] 0*>L.«c*i6. *>*i*13?JI5-C». rs*^f 
imiW<D—^j^'h L. < »ftt{!^t9-«:':>c>rW<*©^S:'3 
*}EaL/J:^i-r-5^>©-C*^fc«!). -^mW'^W<D 

ies-rsciwfflis-c^s, s/c. »a$ns)5KS*© 

[000 5] ^x-iins^tf D*'"^ h icfci,»r 

■f-^&KfJMW, c©;^-b>-f©tti:^ccJ:0^5;'3=Srteffi 
-r.5 4>©&^6n-cc>&, )5K«cS:SL/fc7 *- 
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[0 00 6] L-h^LUijih, f)^:y^^m^<>^^m-C 
[0 00 7] 

[0 00 8] 3 p,{c. ^om^txDmmm^mi^^tmi^ 

[0 00 9] 

[0010] r.S:mmmi¥(Dm»(omWiitm. m^it 
m7mm<Dm»<oMmmt. mi (a) i,cm^'r?> 

. 01 ( b ) (C^T J; -5 KMW* 2 . 2 

immr^mm^^^mttmh. 30 

[0 0 1 1 ] cc-e, *-r. B«IB#W^J#«mc*jt,^ 

(i¥u<{^m'l:^©^fejtastl«:M■rs««l*fMS) ^ 
(cf'pffl-r 5 art) ( = -&mj^^w<omm x m^flois 

ti. m{ii3i (a) tc^-Tcfc^fc. mAicMLxmM 

^(Ffx+Frx. Ffz+Frz-M- 
1^. 5S(3)4>©ax. az. M. g©S««frj^©i*i 

[0019] —13. i^mmn^^oy^m^J^tiu. nm 
3mt«asKfci»-c. &«n*2, 2 {c-en-en<is?.j5i5js:^ 

Ff. Fr«. iltta. 01 <b) tC^-TJc^tC, 
2 . 2©T^ia«l©!NF«g|5ia 1 2 f. 1 2 r 

iCxG0«:>!t^SS«l(*2. 2«)B5iB#^g|5(ai 2f. 12 50 
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isi-c(D*^:fri6]) . zwj^ mm.-n^) ©RR^«:^ti 

^nax. az. mL/-Cl>S«lf*2 (5tJ^Wffl«©Wf* 
2) (C0^.5)5feS;^F©XfA:^(6]. Z«i:fir|fi](DfiS^«r^n 

•etiFx. Fzi*i<<t. */i:vGo©a«i:&e^». 

( 1 ) K<J:0«S4t.4. 
[0012] 

'CFx, Fz-M • g) = M • '(ax. a z) (1) 

(ffll/. M : rS*tfi^ttf*©SS, g : *:^jflniiS) 
[ 0 0 I 3 ] 1^. S; ( 1 ) «t>CDpa<D}S?IgP^}-' ( . 

[ 0 0 1 4 ] sfo-c. ns^tf ^sbflc 1 ©fi^c^Gooin 

jISa='Cax. &z)^tmirti\t. -ecttiaSai, 
ZLS-mi^^i^ 1 ©SfiM©<ii <*: . S:^ttJjSJS g ©«i t 
*ffll»-C. 'X^iZ) K:J:«3. *]S^F='CFx. Fz) 
©liSfil^ff^S C i>6J-Cfr S C <!: i & 
[0015] 

'CFx. Fz)==M-'Cax. az-g) (2) 

[0016] c<om^. «Rs*F©«i^«[*iiSfca)ic 
*5-e#s. sfc. S'i:^Go©{4s-?'flnasa(c-:3t,i-c 

■t^. j;^* >^n-fe>if^©-fe>if©ui;»3*fflc>-c<&»i©* 
;a^{c J; «5 S'XJeS-r ^ C i pJ«g-C * ^ . 

[0017] ;X{c. wfiew»««!*^cc*it+sz:s^tf 

^nwoym.t^<Dmmjn-A (i^b<««'C^©#jiji»i{c 
MT-5ato:*fgiC) {J. fe*'C^©J]ailS<^:-s^^f^s!) 

^86f*©ssxs^j»najK) <t, MWi^©-en-en©« 

^-■ocD^S:'?) <!:©^;^J{c5§5 0C»<!;t,»'5M^^K:nc 

*«jW{c». lai (b) (c^f J:^(ciia^tf^S() 
^*l ©jitf:^[6jk:(Si*^orB>iiiJ©W{*2K^^s^JS;fjF 

ra)XZlS«fiS»«:Ffx. Ffe f*ffllJ©W^*2K:^SJ* 
S:^jFr<DXZI^m^J*Frx. Frz<bfc<t. M-C^GO 
©a«i:trSS^a. 'XSe <3) {Cj:0«$tlS. 
[0018] 

g) = M • 'Cax. az) (3 ) 

KOagi. SW»2. 2iC{'^m-^i>W.WlFf. F rt 
©Fh1CC«— S©Ma^S:. Tifet)^. BffifiS'C^GOtSIW 
f*2. 2 ©#^§15(4 3 f, 3r<b?:*S^i^^©l^^ (^S 

/C^Go^c?Ff■r -sK^sspfit 3 f. 3 t<Ditm.-^ ^ v )^<o\^ 

[002 0] M^WfCW. a 1 ( b ) ?:#MO-C. WI3 

!^)1S2^C f ^C*JW•2.fi'l:^G0©^i[g©ffi«?: (Xq. 
Zq) . B«ffllJ»(*2©*$SSP{43f©{4S©^«* (X 
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f. zf) . m\m»2 aM'&S[i{iL3T<Diim<Dmm^ 

(Xr. Zr) t*S< t. ±ia©M«^S;»;X^ <4) ifj:* [002 1 ] 
(Zf-Zq)/(Xf-Xq)= Ffz/Ffx 
(Z r- Zq)/CXr- Xq)= F rz/F rx 

(4) 

[0 02 2] -e-Or. CtDSC (4) tmB^ (3) tifi [0 02 3 ) 

Ffx=M- {AXf • CAZr- ax-AXr- az 

-AXr - g)} /(AXf • AZr-AXr - AZO 
Ffz=M- {AZf • (AZ r- ax-AXr- az 

-AXr- g)} /(AXf - AZr-AXr- AZf) 
Frx=M- {AXr- (-AZf - ax+AXf ■ az 

+ AXf • g)} /(AXf • AZr-AXr - AZf) 
Frz=M- {AZr- C-AZf- ax+AXf - az 

+ AXf - g)} /(AXf • AZr-AXr - AZf) 

(5) 

(fflO. AZf=Xf-Xq. AZf=Zf-Zg, 

AXr=Xr-Xq, AZr=Zr-Zq) 

[ 0 0 2 4 ] fie o r . r-s^mmm^ i (dm^og mm mm^i)iM-c * 5 1 # tc ns^tf ^»i^©ss ^ 

jiSa=^(ax. az)«:ffiJi-r-5i<bifc(C. =LS.mm 20 S:»3ttIiiSiBuiB«'6©ijnaK<fcSSiaOt:c»€.IWI«:{Cf'p 

Kji*i©fi>c^Go{c^pt-r5S)WH*2. 2 (D^iT,-en©!it mt^mMm^:ht(,cj:iom$n^nm'C''<Dmmi3m^ 

^gPiaSf. 3r©ag (cn«SC (5) -CttAXf. A K:»-:Jt. «iac-C(,>-S)Wft:K:{'^ffl-r^B5taJ*S;'3®}i 

Zf. AXr, AZricj:<3«3n6) ?:iEa-rtitf. ^- sfii%^'X*8?>. mi&r.&mr^^t^<omm^i^v 

©*saaSLiyf!RFS^(43f. 3r©{4g<i:. — S$tfi^ ftSitrtcii, -S*?fSa!j»©S«iS:^^]naSim 

X. Ffz). Fr="(Frx. F rz)©Jf^«i*f#5C iJjit? fflr-smia)*ig;^*iigw«c«)B>rai|t^spa*>e.«rfa«'CN 

[0 02 5] c©t&^, ^r;^;'? f f. f rtoitsfii^if^ {4©Huiam'C>(c>^-r ^i4g<k^»i*4c('pfflt-^BuiajRjg 

SCiJiS-Cfr-S, */c> S>C»GOCDSn»ga^fi/i:»GO0D 5Bflsa*5:fj©«i^ffl[«:S^>:*«>?>c<!:4#SS:<i:-rs*) 
fi[g. KS'OG0(C*fr'SHUialtSgP{43f. SrCDffig CD-C*S, 

«:oc>r». i$w«f*^-r-2>*s. — s^tfi^ttft 1 CDS [002 7 ] «>*>s*^Hj(cj;nif. H^fiai^ i x?^-;; 

[002 6] feiiuiB^ o/cc i ^mmtox, *i6Bj4 *8f)e>n.5<. t^c*>-^. -js^tf ^s(i{*©m«i3tm^^ 
-ftj:t>%. -^m=mnw<D^mwf<mm-t^f^Jx ( i ) #m) tca-:5t,»r. r.S:mmmi$<Dmm., mtf 
^&mmWi»<Dmt^<Dimmmtfi^<D-:^<D^<Dm i'^mti>m^^<Dtmm^>f^'!f>i;>in?> (2) # 

rc^-5MW3£}^tfc^-C*-5>*^?:#i]Bf-r-5ll 1 [ 0 0 2 8 ] 3;/c> —S.mr^WiWomm^Wim'C 

mile— £*ffj^«)ft©«'C»©{ig*jg;X:^sboo. -Si&tf^«if*©S'C^©mi3S©3l!ai:&li^ 

^.G»©eg©B#s^5ij7'-5f«rfflc»-c)*K:3ti/r@^§ (3)#M) S)Wft©#^a5a©H>)iam'Wci+-ra 

T-yy't. ii>itc< t<j>H5fiaMW^m^si«c*ic>rswn* (4) ) <tccs-ist^-c. iL&mmmt^omm. m.t)m 

^■t^{iLm.^M:x^^i>m3 7.7-'j-:ft.^m^h, -e-u itsspfa©©^*^^. MW^$©^n-e'n^cf'Pffl■r•2>^s: 
r. *#feBjoj^]g;^ii^7^^tt. H«fa-s^tTi^«i(*© 50 ti<Dim.mim^(^tii> (s; (5) #fis.) , i^. m-m-x 
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m-fi^BLtJit ro J t?*s, 
[0029] c(DW^. m^<Dimm^i^ii>i>tcii>t,c 

{*, rs^^f^»l^*®SME3©sttfte (iHii£fta) * 

©^ti*i^:l^=c -fe > -tKDUi:^© f - 5? %ffli»r y T^u 5? lo 
A -ctea-r ^ c i *5 pjtg-c* s . 
[ 0 0 3 0 J se^r . *lfew©*jg;>jits:^ft(cj;n 

[00 3 1 ] f)^f)^?>^^mcr>mfK-;fjm^-^m-ca, msi 

[0032] Sfc. *l£H^cDJ«S;':MS^r?i-ciJ. tuia 

mmm *) <DT9Si<D±Ty;\6i<omm^^mir s x f - >^ 

^iiA. Btrtam xf--;'7"-c«, Htrfa)Pf*:ciTSc©±T 

Ufc^K:B«faW)«i3?:^tfc®*5ia?&TS<!:it«:fjiamMi3t 30 

m^m^mTL. Mo. «rsaMJ»3mt»t«-c$fetfi/riii 

DASJt>/c0TS©KfilJilT{cffiT L.fcB#(c|triai^«i3t}# 

[ 0 0 3 3 ] -r^c*5%. -Si^n^mwo^m^ (^n 

{c«, -ijcymii^ommmmmutfHhctv, -e© 
•c, ±ia©j:^{c«n*©asirKgfi«:«»freci-c. * 

iSJ«]S;'3©iflS(B©i»S«:iSi!)?)Ci7&i-c*.5. 50 
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:^nS]©flniiS». <WA«f?yp(i|:©TSi5{c*njiSH2 
BXOm-c*j< Ccb-c. i^[«njie[H2>-y©lil^{cj:»)g: 

[0034]!^. APa©<fc ^tc. mtzmwii^nmwf'cn 

i.'JT-SB^©TaJ©±T:6-J^ii©»njEg[W> WiaBgSIJ©± 
.T:^[6i©i)njiS-c* 5 c i A^swi-Cii?) i>, 
[003 5] s/c. *%Bj©)*s;>3fii^:^^-c«. fria 
^zxy"., 7*-c~s0tf^sij(*©a'C>©f4g-?>Ka'i:^© 

n. a^©^:j*a©#ffi€rffli>4c<!:*s^ggr*4 

[0036] tuf^^^ mummw±.ici&mw<owm® 

<i:«)fiSM®Ro'iJsMgp©^n^n©)aftfta[<!:, mu- 
m.mmnw(D:hhi}^ D«6^j6fc«*ti.=5©wteM*r^« 

iefl5rai5Rj>'»Mffi©-e-n-en©®ffifte<!:. buIb-js 

y > ^7 * T^ji/ <!; . y > ^7 ^ f^juw^idftcc^fis-r 

fit. S0ll»tBSg|5{cteW4igW^Bag|5©&?,*>D«& 
*^^);teS'C^©eg<!: ^ , H5^l»*{cjFl"r €»«ui3 

zis^ff^«j(*©S'i:^©{ug^^;^:*festftfc. -€•© 

*^ e. s*6*t)SS?^t?©mriaa'GN©*n3SK***^ . 
[003 7] -r^ii^^. -JE0tf^tt(*K:ffi,^«:a«tl* 

©{4g«. 8l*a. flMfti, &ffll«:©fl3KgBA**=>«Kt5tc 
*HfC©7^JiSIJ<t. ^MIB*>6TfliJ©TBlgat©ta5:© 

^T^»I^*{c^^Lrs^^iaH(I^*y>e'*f^;^ m^it-Si^ 

tf^«lt*©MWft©flSMfp©±ffliJ©g|5^3' (SM*?r$ 
t. SW»ta^SBK:fel:fSi?[HiH*tBSaiJ©a'Cx©Ci§ 

i:f^^<*ta^si5©(4g) <!:. ±Mi(D^mmmt icm-^ 
(,>xms&mm!^.icmt^-&my^wit^<Dm'<j><D{i[&^ 

nmmt. isS'Cv©(ag©B$?^^j7'-5f*^^!ea3n^ 



u 

igfi'C^®(4g©2PgS(»ffiior*eit.€>ne. fifor. 

*i < c i (c J: «3 . mmidmrnm k: w ^-^mmm^ 

C 0 0 3 8 ] C©JS^. ±^(Dcl:"5{crS*&?f^W)<*<D 

fears ci*5ojtgt?&-2>, rs^TT^tt^^© 

[ 0 0 3 9 1 Stor. -JS^tfi^«l(*K:tt®fi5j;^:M^C-fe 20 
[0040] C CD J: -5 tc - H^tf ^«)ft©S'C^©{4®-^ 

[0 04 1] sfc, Ar^wi^K, mummmcfmwi 

^^tf ^«lf*:©§l»(*©]@?ra«iS(DTffl'JCc:^-r STililSP.!: . 

i^[Mgp©±ffiijK:i?r-5)Buia«agc*^t?±»gp<b**n-e 40 

[0042] cntctlitf , #tcnS^tfi^5!j»*iAra1 

[ 0 0 4 3 ] j^a. ±a©J; ^tcPf*:<Dl«i4ft)K^*^6HU 
Wft(DH!jia#SSI5{4<D(4g?:^4f)SCi-C. ILS.mm 

«)(*©®'CxK:*f -r s B«ia!NFS3iie©(as?r5js*s c i *5 50 
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coJfi^. s*ii,'±'«:3Pt-r'&Btiia#sspfi©ci[S 

ftftKi. SIWf*©Aiiig|5&C>'TliiS|J©-t^--<X (S3) 
[0 044] ^^CCC. *^?^©i:S*'(T#»I*©Klgp*- 

TBtriazis^tf ^i!if*©swi*©^i'^^c < t i>—o(DmB 
^i6H^©Mg5*-^> frfaM)W^±«c§ 

Wf*©flSKI5?r /M. r 3?:^ 3 ti/cSliI#OM*4ft S t Huta 
. luiaPf*©«l4ft S<b mfiaSWt*©flSMgpRO' 

iB?Kit5©'e-n'en©®fflftS<S:B«iaz:sMf#ili^€:lt 
|^©HiI^© <!: 0 r ^ U r !Q: S Hlf* y > * 7==;i/ <«: 
(cS-:J#, KWi*';>i'*f=^JL'©&Kimc>[ttBf -S— 
^tT^K)*©SPM»ffi^gi5©fflMftlS4S'X*«) ^ f- 

SSP©*67!»^DJ?)*J?)/cS>i:^©{4g<t{CS':J^. luiaS 
iS.'^^CCjtfr •5§f8!H*taSg|5©*'C^©{4g?:^'X*4^)S t 

^tfc. ^©spw«cra^ap©S'C^©^4g©^lR5lJ■7"- 5? tc 
a-^*^te«i».^.{c>(=t-r -5.#HJ{*t0^a5©m'i:^©jjna)K?: 

©a'C>©j)niia<tBuia^ffi«*{c*ji:ts«iias*ii'S© 
©*njSa?r^^x*jsf)S X-?- -J rxL , Bfrta&BHttg^gp© 

fflMftS©B$.^^Jr^- {c»-:J#.&P5lI^^S|J©ftS0iI 

ffl^SPi O r ©SWl(i^©A)BiSI5©ffli4ft S i . wm^(D 

^HtP©®ttftai© -5 %©^^d: < i 

-JE^if S«W(*©J*JS;'3f'Pffl.#,©Jt^(4 

<b. Buia)5Ri5:^f'pffl*©«s(4gi. m^^Mmmmic 
4bw •5Stii(*ta^si5©S'i:^©fln2S&o'te08(«as2P© 

ftttJiiSi. SS3limB3SP©ffll4fte<!:. ^mt^m^^ 
©*6»^C«)SS«)fcfiffiRO'-tt-'fXi, #PSiIf*ta^SPCC 
fcl:^ -SKPOWtB^gp©*) e)*^ D^^)^^^)/^:S'C^©^!ig<!: . 
S09<*tiagP©S>e>*^O«i>**;fcti1±*-^ > h i^rffl 
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[ 0 0 4 5 ] i^a, Hii^©J; ^cc. miil^tiimiimK: 

ffl1-nii<i:t,^„ 10 
[0 04 6} ;5»>*^^*^Hg<DHg5*- ^ > h li^*-a-C 

SSOMMftS (cn«^B|i|{*tlSS|5©tiB:©*l&g3<^€: 
^g|5©*S<t. S0!l(*tH^S|3K:*jWSIg0i|(**B^g|5(DS 

'C^©jjnaK*j. ^'C^©s*iijSK:jtT-s»nasi. wie 
Mi,-^,©flnas (j6>FfMS.^r©ijnjiS) <t©^R!a)Oji 

at U-C*i66n?. c <t t -5. 

C 0 0 4 7 ] 3 6iC. BUtS#W(*tB^SP©ffl^fta©Bf 30 

[0048] s/c. *Bi^?9^^©ftim«c j:ntf . — a 
*?fi^«i«£K:*ji+4SIW«J©)*]g:^fPffli^,©(4S. 
«, S«i«:©Slra5(c^FfT2>^«H*©)*J5;>3f'pffl.-^.©(4 
H«ia-jE^^tf^»if*©BliIftta^gptL.r©SW» 
©:^l!iSl5©ffli4ft)g-t^. KIWf*©)8?Mgp©®ftftS<!:S5 
«^cffiMMlS*Wr^. S£o-C. ig)WH*©:^IOIS|5©«*4 
ftKi. )a?Mg5©JlftftlSi©^t©^^c< i4>-:^(c 
a-:JC^r. -Jg^tf^«J«:(C*iW5J*]S:^f^ffl..^,©Jft^ 40 

[ 0 0 4 9 ] ^ (^r , ±ai© J: ^ «C - JE!^tf^ibf*©S 

09{*tB^gi5©fi'i:>©finas. »CTmasgi5©ftJinais. 
©7^- ^a]©^iijS*«i:^^^:7';t'tc»-:Ji.^r 

sian*©iiMH5-t')iaMei5{cf^ffl^^,*-y > 

-e-n^rsssefjic^^t*. - s^^^fSS!l^*©&P3^^*tB^a5 
©fi.i:v©3fejiai«i(cM-^-sjitt:&fise<!:. iS0i|(*ta^gR 50 
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©iHiiSitti (^d^tfiSHfU^ta^giJ©®'!:^^^©^!^* 
sb) {cM-rsasii:^?isci«:fflt»TPii!<*';>i'*f'Ji'© 

SBBgp^ctB^-r ^ - St^tf Si»(*©S[3g6i5CC(^ffl^^ * 
> h 5:)*S;'3f'Pffl.'^.fc J: 0 jfii,»4)©*>6WlSK:5j<j?> 

mf$-c$> ^tL tcm-^, §)B(*©TiiaJ©fi'C^©ifejtM 
ib«:M-r'5a«):frssc(c. ^Te8i5©fi'D©»iiS. ^ 

IW<*(Cf'pffl-r-SJ5RS:^©fi5tffi. TBS|5©fifi©«l?rJi 

tit. mm^(Drms^<DAmm&t. mmi^om^iiF 

mcisi-f ^^Tffiga5©S'i:^©f4gRO'^TSigP©-9- ^ X 
h©tt<!:, iSTIIiS|5©i«i4ftS©fii<!:%gETIilgI5©H^S 

imicmr i>mmiim^^cm.mr ^ c t -c. ^»©jb? 
Mgp©^r - ^ > h ?r»s-r 6 c <t *5-c * ^ „ 

[005 0] ^W(*©;*;ffiig|5©M'C^©3feiiSSii(C 

M-r-5a«j:^esetc. ^)iigq©»c^©ttiaK. wmw 
rsMfisiRs^i. igw(*©Aesi3©ft»naai, mm 

F ©ff i . K^'cmSPW^iSfftlS©*! <!: Allg|J©ia« 

MSB©* - ^ > h ^rji^-r * c t # 5 . 
[005 1 ] *^*>-5:*%W©Mgp*-^> Hi^:^ffiK: 

j:n«. B«ai©*siB^©«s:^}iS:^fficcj:o*j!?>6n 
ifc)5KS;^©Ji«ffl*fflt,^rWft©Mgp4cf'pffl -r-S ^ 
> h ^«IS-r -5 c i {c J; 0 . r £0tf ^Sbt^ictblj^fl*):;*; 

[005 2] 

[»w©iijs©ji^,«] *»Bg©-iiJS?^®*«ina0 1 M 
0'cca2 ~S 1 0 *#MLruiajTS, 
[005 3] -^mm^Wt LX(DA 

ra{c*i6i«©$RS*Jts:^ffiSo^ii5Ss*-y > hiis:^ 

[ 0 0 5 4 ] a 2 icM^^bOT/T^^i ^(C. Affl 1 «. 
-e-©^«fiS^ASUT.5t. 2E:6->ft©»<*2. 2<!:. IRSP 

2. 2©-e-n^nic:£«— >pt©a5Riii5 8. s^/m^tji 

5©Baa54W. M2P3©±ffiiJiCte«fg|53fcML-CAFBl 1 

©H!r:^ffl!i(cM*4wifi6«c??Lt:i,>.6. -eor. c<Dmd&4 
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[0 05 5] ^)WlflJ2. 2«, flaKffi8*>6i£&-r€)A 
BiBSqgi. ltAffi8SiI9<D5fe«*>6»ME51 O^/M/rSS 

msp (JSlrMfis) 1 2*/rL-cjs^aJi 3*sig*g3nr 

[0 05 6] c<D<i:'>rj:mm^mr?> 
Am 1 2 Kfpffl-r s^js;^©fli^. 3 6 {cwiai 
mm 1 0 Rw'iarage 8 {cf'pffli- ^ y > h ©«««:tf lo 

[0 05 7] -rtjit)^. m#5<Dm^4(,c{t^ m^4<o 

CPU. RAW Kjmii>hmmh?>mnf&mmsi 6 
>-tM 4 . lasPHut^ftniiK-fevi^ 1 5 . mwmmms i 20 

6 Riy'VN' f- ij 1 7W. ^;i«lfija54{C07nL/!tct^'<;U 

1 BicjRs^n, KiR^gpwi 8^/rLrsag|54c<:-ft: 
[ 0 0 5 8 ] i^a. jaspftniiK-fe^-y- 1 5 ©a;^j*i^-rtti 

^f)mL<it. J&|gP4©7K¥»rffi:^|6l (lWgP4 

(02©iffi>pf)^si^©x«i*r6i) -c©Jnise-C'*^ 
m<ozn-nm ns^hm.^htd^'cvs.. jaiHJ4©iflii[:^r 

[ 0 0 5 9 ] sfc. mm ©iggpa {c». «ig|j3 ©«$4 

9 (fe(T. ligg|Ji>+-1'P-fe>-!^l 9il^^) i. MgPa 

■9-2 0 {«T. Mg|5«rf^ja^-fe>-tJ-2 0<!:t>^>) 

MSP 3 ©±T*rS]©»njt)K (C{& 0 fctH*?:^^f ^JJDii 
jS-fe>-9-2 1 (WT. SS|5±T^J^Jte■fe>•t^2 1 <bc^ 40 

[0 06 0] ccx\ ^um'ikmms.-^:^^- 2 0 ». j: 
(|gSl53o«|.G^<k^[^^■r-s:^rSI) t?©B«f^ 

MiS-fe>if 2 U*. J:f)S^l/<«. )Kg|J3©fA'C^:?^r63 

f©±T:&i6j©flnji)a (cn«iigi5t?f^j)nae[-fe>i^2 

o*^t^ttit--5»nji]g<i:ii:3c-r^) ^^m-ri,-t2>v-c$, 
jiiSi5Hu^i)naiSi2>-9-2 oRo*MSB±Tfinjts 50 
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[0 06 1] $^i,c^mw2(DmmB8t!S^mmi ot 

j^-r 5flaMg5ftS-i2 >1f 2 2 JiD'iaMgpftS-b >-!^ 2 
3*3Jllf$n-CUS. 1^8. lgBllgiiftffi-fe>-9-2 2{CO(,» 

r«> 02-c«?^Buffl'J (A^i ©BiWfcfSj^^-^raffli)) 

©W<*2©a5Mg58{C«St>€)B5Rlg5fteH2>-9-2 20J?*' 

*sa7i^3<T,-cii^*s. fi6:&fflij (AlaIl©l^:^«:[fiJ*io■c• 
»J) ©W«^2©jaMg58CCW. ^HuWlWISBIIgSftKHz 
>1*-2 2<bl5-C»fc, KMg5ftK•fe>•t^2 2*si|i»3*a■C 

[0 06 2] cne.©ft@f•fe>t^2 2. 2 3». m« 
i^s, ccr. si5Mtpfta-fe>i^2 2Asisim-raaffi 

gi59 i©^^ra^*^m^©^^M^ («a|;i{iAP^ 1 ©a 
iL^mtm<Dj: ^5 tcMSB 3 ©IA-C^ <!: AUBSP 9 ©lA-C^i *5 

gJ53{CS*-r.SS)Wlf*2©A)ilSll9©)13M®8Isl*) (AK 
l©^^#[^ic*Ji:fSBSHgi58©«i-C^lHlO) ©IsIlEftS 
■C*.S. UttJc, S)!$^gpftS-fe>1f2 3 35»^«IHi-rSJB 
ftftlKA0c«*. &mW2<DM&S!i9 tTBSUl It© 
^^M<^*^^«©«#K<?^ (^^«A)lig|59©«.|:^<!:T 

AffiSSPg {c*t-r-5TlliSSI5 1 l©)KMg5 
1 0[il«3 (A^ 1 ©:£:&:^[^0{c*sWSIB5Mti5 1 0©i|.C» 
BO ) ©[aiKftfi-C&.5)„ 
[0 0 6 3 ] i^O. H«faS-fe>-tM 4, 15, 19^23 
■en6©ffl;^j5rSI#*!iS*^Sl 6KA^7-r'^<. s 

[0064] mumwmm^ i a S3 tcn^-r^ ^ 

6w. )giH5±Ttti»a-fe>-9-2 i©t^mf^-^<t. fsai 

t-'2>*S;'3«l^#g:3 6 tcj;0Ss*6nfc&»*2©)* 

mt><otmm(o^~9t=s:mi<>'c. Awi©wt*2. 2 

0«tifR^*im)»l3^}tl^« 01 (a) ©t^«§) -C^S 

*\ PiiBistJ^t*:^ (HI (b) omi) v$>^A^^mm 
•rs«n*att«»r*S2 4*(i^Tt,>s. itc. mM-$& 
mmm 1 6 BftsPHtrf^Jraae-fz >if 1 5 Ro'iisspi^ + 

-fa-f2>t>- 1 4©^ttir-^'?:fflt»-C, BSlgP4©i^St0g 

i4ftati-S'j^m2 5£. nmm'im&^-^'^v-zoRvf 

IIIg|5-:;'+-fa-fe>-9-i 9©t^m7'-i'4fflc>r. Kgi53 
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[006 5] 3 6(c. mwnmi^m. 1 6 it. sss&mMm 
- ^ tmim^mmn&nm^m 2 6 cc j; o n-aij $titc 

' (a ,x. a,z)i:mbi>mmmmmsm^m2 7 ^nx. 

<DmiJl.c^tn*^^yK^:f^^ii\^xmyJmtLtcmmm (314 

<D:^lS)*SB>rt2Slfi>ltffiS?SCf<b|Sl-<Dffie{JS) t?*s. 

[0 06 6] itc, mmmmmm: 1 6 sw»2©fl5 

MfipftS-t2>1f 2 2SO'BlMfiRfta-fe>lJ-2 3©t^lffix 
- ^ i . Bof 2H?S|5«#4ftStfi8'J#m 26K:<fc?,)8|g|J3© 

SSBPft 2 (DAiigP 9 J!:a'Tli§l5 1 1 <D^n^n©ffill4 

ftS0c. 0d (Ai*WK:{j0ii^«iSii:5?rSKc>Ft-r-sM«4 

ftS e c. 0 d. H 2 #J1) 5 IW(*^^»W*© 2 8 20 

[ 0 0 6 7 ] * fc> mmmmmm. i e «. iiriBiiSigiJMM 

BSLai*©2 9<i:. -e©§P3!l(*ta^gP0DS-C^<D^4g®f' 30 

^©AF^ 1 ©:^^*:©a'l:^co (^ 1 #M. «T. 
Goi(,»^) ©ag©7^-^f<bH>rtB)«i**^»a^S2 8 

CCJ; SSWft2 ©ABiS|59SD'*TMS|5 1 1 <D^ti^ti<D 

ss»f* 2 ©#5eaiJ& 6 0 r ©swi* 2 ©jsmsis 1 2 © 
m^m'C<oi^M-r?>&& (f*u<«. (s) fc*s 

WSAXf. AZf. AXr. AZr) 5:^«f>SSlr(4gm 

m^m It, t^Iia#^*«'l:^{4gsta^e3 otcj:s# 40 
»fi'C^©(4g©^- ^ tmiBMmuamm»^m^^2 7 tc 

<i:5#»)1^3SC p©ll.'SO©flnjIS a .©f^- i 

1 ^-cmMmm^. c f *>• w ^ *f*m>c>Go©ttia)K a = 

'(ax. a 2)® 1 #M) ^*«>*#f*S'i:<Jin»e[SCtil^ 
19:3 2i«r<i^r(,»*, 

[0 06 8] 3 ?i»Ljagi«g 1 6 (j> Hffiasgpa 
'C^(ag»a*m2 9 {c j:^AF^ 1 ©SHin**a^gi5©S'i:^ 
©(4g (t¥ o < 2 {c{^to^ wmB^ga©a'l:^©^4 

g) ©7^- ^ tmimmm&ms]-m^m2 1 tcj: -sa-f* 

ffi«^Cp©M*0©flniiSa,©7'-i?i>&ffl(,»-Ci^ 50 
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mnih C f 4C*i l:f 2 © AilSP 9 RO'TBSSC 1 1 

&gi5»pjis#m^ia3 3 mt^mw^mn^^m s 

tc J; ^§W*2 ©:*:filSR9 RO'TSaSP 1 1 ©-eti-eti© 

l:fSSI«l(*2. 2©:A:l!i8S|J9RCrF)Blg|51 1 ©ftflPiiS 

i&mtH^IS: 2 8 k: J: f) *«>6ni) AI1SI59 ©ffil4fta0 
c*'. Bina)B5MgiiftaH2>1^2 3K:J;»)tHj!iJ3n5]KM 
EPl O©®ftftSA0d©r'-i'?:fflt,irjgitL'-CC»^ 

2 ©0KS;'3f'Pffl *©ag*Ji^-r 45RJS:^fPffl.'±i 
}iS^m3 5i*(iA-cc»s, 
[0069] mw-^m^m. 1 6». s^tBA-fl^S'C^ 

flnaS^t±S^I33 2 (C J:S#(*fi^i:^©Jniiiea©7^- 5» 

1 H>iiaS«(itg#m#© 3 1 «: J: ^SlftH* 2 ©SlrSP 1 

2 ©*«:«^i:xK3»t-r seg©?*- it tmmiwmwm 

^© 2 4 J: SWi* 2 ©3a(jt»i,«©*II»r*Sm©7'- 3? t 

r 2 Kfpffl-r ^*js::^©fisffl^*i*sj* 
mtm^^Wi 3 6 i . c (omxti <im%m<o i'-^tm 

(*Sa5ttiaS«tffl#S 3 3 J: i>^mW 2 © AKSP 9 R 
OTKigp 1 1 ©a'C>©ttIi$S©7=-^ iW^SSBftlJOa 
SSta^© 3 4 K: J; S Sffiltt: 2 © AlilglJ 9 Riy^TMSP 1 

1 (onmmLo^- ^ trnwiim^M^^m 5 cc j: 
€.)5RS;^f'pffl,"^.©«iS{4g©7^- $ tHuiaiWft^^Sttti 

^m2 8KJ;^^Wtt2©AliSP9ScrFiSa51 !©-€■ 
n^n©«l4«g[0c. 0d©f^-5f<k*fflC^-CSWft2 

©iBsMSis 1 oRo^isMass tc-en-enf'fffl-ri^:-^ > 

[ 0 0 7 0 ] iXK:. ±^©SI»*!iaSgg 1 6 ©s*®© 
J: D »lffl%«raF«9lF t tt-a-r . *|IS6Ji^®©fPtt*l»W 

[007 1 ] ^mmmrcu. m^uAm 1 *j^if^© 
iw(*2©jis!)*ff^(cfigur. nmw2, 2^mm^^ 

fdi^mx^'mn^mmm: 1 6©a^nL^ct,»miix-/' -^^^ 

iSA-r S i . ^?ll#iftffl*lg 1 6 (c i S*!!.a*iB»rS©-9- 

si«ii*2 {cf'gffl-r-5*jK*©«5£fii^AsS'X*«&6n 

[007 2] -ftjif^^, s-r\ ?ii»Mffliis 1 6 tt. fr 
a)«i(*2«)*flBi*i22 4©*5a%iitfri. c©i«i(*a 

tb*il»t^l32 4©^S-ciJ, HffiB-9--i'^Ji/i'-rAmc. 
fjiaiigC±Tttlji)K-fe>-t>-2 1 K:J:4|ggB3©±i^t:^ 
rs]©tti)ifi[©^a7'- i'*i*6*ii;»5£fefcB'fS©Kfii 

iibi^sns. SMiS©1^Hifii*«-e©IHB* 

«B;t/cit(c. BffiaSl (b) CC75^b/-cJ:^i^tSW3t}# 
t«a8*^P3j^L/. Blriaiai (a) (C^UfcJ:'5^c# 

mickt. iimm<Dmw2i}mi^^i>ct'c. jjsMies© 
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[ 0 0 7 3 1 S/c. «l(*3l«i*il»r^e2 4©jn;ar«. 
MI«i3?^«®-C5SS:^lfee*S 3 5 (c J: 0 s J; ^ 

Ff, Fr(iai (b) #M) ©Ji^fii©^^. AF^®3l 
ff:??|6l{C*t Lrf^ffliJ<DMi* 2 K^SJ^S;^ F r= " CF r 

X. F rz^<Dtmm < «?s©«iffiigig 1 6 (Dwrnoy 

rx'+Frz')) Ai4)^A^Gto^«)/cgf^©ggfii (Sg r 0 J 

c>Tn/»-:^rcDi«i«t2{c{s* 

MMm\Si^m 2 41*. Wt* 2 ®a«rK,^A5SlltP3tJ*K.^ 

[0 074] ±m(D^'>tj:mi^Mmm^m2 Aonikm. 

wms.2 5Rzj^msRmmnmmi^st2 e tcj:s$as* 
jitf-rs. c©«^. )fiigi5«Mft@it«'j*m2 5(Dmi 
-c», fl9a5H(rfijjnjiSi2>if i 5 Rmmt> ^^ui2> 

iiSiiaiJ4©ftjgK©«im-r-^f*»6. mm*})i'^>y 

«CfcCtSBaa54CD«l4ftS0a*5SuiB-9-'(' i7;U3r-f'A» 
{c^>X*ii&64iS. Iaj«|«c. ®S|J<^4ftSltf.'J^K2 5 

D-fe>if 1 9*>6-e-n-?'nA:;'jsnsK§l53<DBaf*:^Fisj 
<omm&, igaj3<Dftjie©«ia7'-$*i6. :<7;u-7> 

c f{c few sgftgp 4 Ro'^gp 3 cD-en^n©ffli4ft s 0 

[0 0 7 5 ] 1^. ^^tfi^-f -f a-fe>-9- 1 4. IQiCj; 

ao = ' (ao X, ao z) 

= ' (ap- cos0b— aq • 

[ 0 0 8 5 ] ^xjc, mn^mmm. i e BuiBSSPfi-c^ 
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* 4^|ggl53©{S?.4ftlS0a. 0 b^ffiSJ: < itSIf i 

[007 6] jkvz. mn^m^m. i e ». wfiewif*^^ 
sm^^s 2 8 (D^aa i BuiasitflnjSSitS'J^K 2 7 ©sa 

[00771 MffiJ»l«fs^3&ffa*S2 8 tC J; 4*58-0 

». iffiM)l«3^C«C*>-W5S«f*2©A!i5SI39RCrF 

esc 1 1 (ommm. e c 0 a (isit:^i6i«c?*-r ^ «f.4ft 

K. 0 2 #M) 35»ifrieif -f f Ji' f Afttc^X© J: ^ ic* 
10 tf)e>n4o T^j:t>^> &Wft2©AI2SP9©<«l4ft)S0 

d*. ^©gtp(*2tc$i«5nrt^4BuiaflSM®ftS-fe> 

1^-2 2tcj:4flaMg58©SftftKA0c©*^Hif=^-^© 

^lafiii . m^m^mmm.nm^&. 2 5 tc j: 0 ^ 

n/cMgP3©MJ4ftS0b©^|51ll<!:*i6.;?:SC ( 6 ) K 

[0078] 0c=9b+A0c (6) 

[0 07 9] CC-C, lg3|53©(«i4ftS9WJ, RMSP 
3©±«g|5*5TSS|5J; 0 ^>Ar5 1 ©Htf:)^ffliJ{c?^^ms ct 
-5 (C^SUS *5iSiS:^|fi]iC>IPj- L r M*4 -SJS^tcm 
20 ©fii<tft4fc©t?*0. BaMg!i8©®fl|ftSA0c«. 
Afig|J9©Tffia5A5AF^ 1 ©HU75'»C?^#m?>J: ^(CA 
MSa 9 *^Mg|J 3 ©a'L^icM C/ r MI4 L r C > €> IS^ tCiE© 
ffltJ5:'5t©r*<b. 

[0 08 0] thic. &Wf*2©Tffi5Sni l©M«4ftS 
acft*. ±ia©J;0CC*J66nfcA)liSi59©M*4ftlK9c 
©4-islfili, igW«:2{cil«3nrt^49uiBS?BI|g5ftS 
•fe>1f 2 3K:J:SiafMe0 1 O©«ftftaA0d©«ltH'r 
-if©^lIffi<h*^6^X^ (7) KJcOmtH^n^. 

[008 1 ] 0d=0c-A0d (7) 

30 [00821 c C-C. W^B 1 0 ©fflftftSW. TffilSP 
1 1 A^AIiSPg ©tt'i:^icML'rKAiagP9 ©WBoflPJiCffi 
^4 L r C i S ii-^{CjE©{i <!; /S 4 ^> ©r* . 

[0 083] * fc. Mfes»»nii«itS'j^l9: 2 7 ©^siis 

■C». B9IB#f*ffi«*Cp©mo©«S>tlSS^Cf«:*5 
WSfln)ISa,="CaoX. aoz) AnX©J: •5tC5j?J?)6n 

-Tfityis. l«iaKSCmf^flnjSeH2>-!^2 0K:J:2>lli 
SiJ3©HiJfli:^rSl©»DjSR©«ltaf'-^©'%-@ffl«:ap. fiT 
iagSl5±Ttt]iia-fe >-!t 2 1 ic J; ssgSP 3 ©±T:&r6]© 
ttljta©^ttlf'-i'©4-[slffi^aq<t-r-2>i, -e*a6©t^ 
40 mf^-^ap, aq<h> mriaiSa5«Mft]KitiffJ#l32 
»)«*P>nfcKSI53©<^ftS0b©^affll«b*>6. 

(8) {c4:f3*6S*ffi«I^Cf(C*iWSttIj$ffia.='(a, 
X. a,z) d^^&6^T.So 
[0 08 41 



■ sind b, ap • sind b+ aq • cos0 b— g ) 

(8) 

50 ra 1 ©siiW(*taagp©fi'i:^©(4g (#*gisi^cp©M 
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[0 08 61 S4(Cn^-rJ:^{C. :*^i55}f$,«-efflC>5P« 

tB^T^P3!H*Rl. Rli. TEISPI 1 {Cffl^-T-SPMftRZ. 

7. 7SCKBlSiJ6*^*5-J*fcglJ^}-3 8 (fclT. ±(*g|53 
Sil^'?) tCtBS-r?)BIII{*R4<!:«:illSC/r!^j:.5fe©t O 

i p3ii{*R4<!: ommmm^ s tc^* ^ s lagu 4 ©(aiss^..^. 
gps 9-c*s. 

[0 0 8 7 ] -ei/T. *j|iSJKSg-C«. C©j:^^cH!l» 

> i'*7=;l'R(DSP5ilf*Ri~R4fc>(tIt;-r -5) 1 ©PJIH* 

±ftSP3 8 ) ©^n-eii^i'iivGi^ G2. G3. cm&wiw 
c 0 0 8 8 ] c c-c. jg^Mss^s 1 6 ic^mMmux 

l,>SSB!l»tBSSIJ©m'C<aL C2. G3. C4©teg«. Sral 20 

«:*BSa5Cc*tUT:@SLfc^S3^-c©cl[gr*^, c© 

Ja^. SW«B^g|J©S'C^Gl. G2« G3. G4©{4g?:aT 
T^-^ib-C. PdiLtf. §Bl!l«:t@^Si5©-^a5©Mg5© 

©S'i:<;i©<ag». teAiiSBQ ©flSKie s ©4>'C»*i6 a 
fm9<Dm'\:\f3j^ic^mt:i0&s. #tiiisiji i©S'C^ 
G2©(4g», iSTSigpi KDmmBi ocytp-c^iphTm 
spi i©W'D:)jiaKcgBiift2©fii[g<!:i/-c^3n. -^-ne 
©ffifSlti, t2©fii*i*6*>c;je>**e>tirja»^Kiffi$is 30 

1 6{cietf.fi^jt3nrt,^.s. ffi©H!i«:ffi^Si5©a'i:\ c 
3, G4©{4gfc-^i,>r 4>pii-e*-s„ 

[ 0 0 8 9 ] 1^. ±(*gp3 8©*'l:^G4©{4g«. msic 

gS_h»S|J3 8tC^*nSIR!(*7. 7©S(j€r©^* 

SWS*5, ^tfB$fCfcC+S#iB«:7. 7W. -datCjgjgP 

4©#-c>(c*fL.r*f«;W^£fiigM«^«:^c.s©-c. ±WSii 
3 8 ©fi'DC4©fiigW 3 a i'^«i1i-r . «ieSL^^ 
tfc<!S{C*JWS±i*S|53 8©M'C^C4©(ig<!:{i«ig— <!:% 

[009 0] s/c. *iii6jf$M-ctt. ^mmnms^ <s 40 
wf*2©;«c)Biaj9so*Tiiisi5i 1. mm. ±i^m 

8) ©S'C^Gl, G2> G3, C4©{4g*«-rf'-i'©f1fe, S 

H!l*tBSgU©Sa©7^-5'-¥'. Si!K*tBaa5©-!f-YX© 
r-ii (mfiSPM«ftB^SI5©«3©f=-5') 

[ 0 0 9 n i^a. rffiias 1 1 ©ast*. s^sp i s i:^ 
*fcs«-c*^.. ±a©cfc^{c?siSL«!isi*ggi 6 
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li. — jIttfC. ±ieSIMf*tB^S|J©»C^G3, C2. C3. C4© 

{4g^. «S. If-fXli, A[l©#*^f*fi<ttBM14*5 
*«). -e-OtaMMOStcg^tir. AP^©#fiZ5:0''(*«© 

"f-^a^h. ±m^mtm^sfi<om'C'>cL cz. C3. g4© 

[0 092 ] H!|i2SSI5a'C»{ig©m*S2 9 ii^i© 

f t , mrtaflagPMMft gitsij#@ 2 5 Rammmm^& 
Mj^S2 6 cc J: 0 -en-en3j<«?)e,n/cBSg|54©<®i4ft 

aea ( = ±<*g{53 8©M*4fta) RO»3©M*4ft 
S0 bO^Hfiii . B!fgeiW«:^^fitm¥®2 8 CC J: »3« 
* 6 n/cSW«: 2 ©:AEgP 9 RO'THiSP 1 1 <D^h,^ti 

(Dmmn&dc. 0d©<%i5Hiit*^6. i!ggi53«:@s3n 

yi:ll.'^0*W^-5#*)^^*Cp (04©x zffiM) -C 
©§»lf*tB^S|l©fi'i:^Gl, C2, C3, G4©(4g**e!f)S, 
[0 09 3] C©^^, SfifttiSgP (^M(*2 ©AiB 
giJ9Rl>'TIiSP 11. lgSiJ3. ±«=g|i3 8 ) ©MMftS 

0a~0d*i±ai©j:^{c3j?*6)n-ci,>.s©-c. -ecM^ 

ftlS0a~l9 d©x-5f<f:, §0ilWB^g|5©-if X©7' 
- ^ i 35^ e> C p^C *5 W SSPiMmB^SI5©[ag 

ta^SP©«'C,'Gl. G2. G3> G4©fil[g!0S*J{)6tlSC <!:<!: 

[ 0 0 9 4 ] *ftfi^JiC«. m«^4^:#Mbr. 1510 
4 ©£ffli|{cfiig-r S 2 (CM U . ;«cffilSB 9 ©#»)!« 

»0c(C©lS^, 04-C«0c<O-C*-&) -C4>-5© 
■C. #«:ffi#JSCp«:*jl:fS7^fflS|59©fi'C*Gi©<ag© 
gg^«> (ta-sin9c. -tl-cosec) ttj:?>^ S/c. 

resB 1 1 (Dmt^m.m?f.cpt,cio»^mmnmie d m 

4X'ited<0) -C*-2>©-C. *i*ffiSl^CpCCfcW^T 
SE^ 1 1 ©*'C»G2©<ag©g6tS», :^fflap 9 ©S3 =Sr L 
ci-r-Si. (Lc- sin9c+t2 • sin0d, -Lc-cos9c 
-t2- cosed) tJSS, ffe©)«i(*2©Afflgi59&crFI!2 
gpi isfeoftc. iigp3Rcx±^gP3 8©*>c^(c-p^,>r^> 

[0 09 5] c©J: ^tcur. Sg^5fi'l:^^4gmal*S:2 

9 J; 0 . »t^mmjkcpt,a6i.i ssromB^gpoa'C^G 

1, G2> C3> C4©ag€r*8t>/cf^. SSitJSffiJgl 1 6 
». H«iB#(*S'i:^(4gStHi^|g3 0©Ma*tfL, SPW 
(*ta^g|J©S'i:>Gl. G2> G3. G4©{4S©f-5f<J:> Sid 

mBSSiJ©sfi©f=-" f t ^mi>>-cMi^mmmc pccfc 

t:rSAra 1 ©#t«'i:»G0©{4S (xq, zq) ?:*A-I>„ 
[0 09 6] CC-C. #(*ffi«^Xp«CfcW?,aigP3© 
fi'L»C3©(igRO'Ma*-?-^a-etl (x3. z3) . m3. ±f* 

g|53 8©«4ivG4©(4gRiyfSfi=&^4T.-en (x4. z4) . 

S'C^Gl©fiigSLO'afi?r-?-4a-en (xIL. zU) . mU. 
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lo]W(*2©Ti83l51 1 ©tt'C»G2©(4SSD''fiS?:'e-n'e 
n (x2L. Z2L) . m2L. :&ffl!lO)Bl«:2 ©T^JHJQ ©fi^CvC 
ICDli^RO'fiS^r^n^n (xlR zlR) . mlR. |3j)«H* 

2©TS8a5i 1 ©s-c^cacDfigRo'sa^-en-en (x2 

a z2R) . in2R, AF^l<Df*S^M ( = mlL+m2L+mlR+ * 

xq= (ffllL • xlL+mlR • xlR+irt2L • x2L+ir2R • x2R 

+ fn3 • x3+m4 • x4) /M 
23= (ittLL • Z1L+ nttR • Z1R+ nCL • z2L+ tn2R • z2R 
+ m3 • z3+ni4 • z4) /M 
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*m2R+m3+m4) tr^t. #(*ffi^i^C ptCfcW^ AR8 1 
(OMt^'CyCOCDiiLS. (xq, zq) it^^ ( 9 ) ICJ: O** 

[0 09 7 1 



(9) 



(0 09 8 1 C©J:-5{CLr#»S'W4g^a*l53 0 

stw^s 3 1 (09m t =i:mn-r s . 
[009 91 c©js^. #^*»'l:^»^alswa^s3 2 © 

^m^®3 0{CcfcO*«)6n€)#«i:)S#JSCpK:*JW^ 
#^a'C^C0©{4S (xq, zq) ©B#3S?iJ-r- 5f ;&ffi(,^r . 
#<*0g«i^Cp{CisW-&#f*S'i:xCOCD{ig (xq, zg) <D 

■5#<*a'C«G0©JJ|jag' (rf xq/dt* . rf zq/dt' 

6. mrie»«J]njSSttS'J*ia2 7«:j;0*Jf)6tifc#(* 

'(a.x, a,z) i©-^;? hJHn?r*«?>.2,CitCj;«3. *fe>Pt 
mnmc fiOsi-f i^Mi^'C^aXOm&m a = ^ Cax, az)*s 

[ 0 1 0 01 Bi|IBSlffigffUl*S3 1 ©«iat? 

S-r. BJ)fB)W!i*^^#m^@2 8tc<fc0:^a*^n/c 
SI«H*2 ©AMgP9 SCTFegU 1 1 ©**i^n©M*4^ 

etec. 0d©f=-f©^i5ifii<«:. laiaMgpfflMftaitii'j 

^la 2 6 (c J: r) *is?) 6 n/clggiJ 3 om^MA dbCOv"- 
^©^Hffli, ^eSP9SC>'TiigCl l©-9--r;^(S 
5) (Dy'-Htii^ib. B5fe^SiJ*>Cv(ig»tb*iS2 9© 
*!rai|5I«©*!iffl{cJ;-,-C. gyfa#i*ffi«^CpK:*jW 
■SSWi*2©Smg|51 2©14g*5**6n.5. :H:<*W«C 
a4*#ML-C. |^04©25EWiK:{4g-r^WH*2{C 

TMSUl 1©S$ (B?B€g5 1 o©tti-i:^*>6Sirau 

12S-e©S3) ^rLdi-rSi. *(*ffiSSCp{c*jW 
SSlfSP 1 2©{4g©)^« (xl2. zl2) «. (Lc • sin 
0c+Ld-sin0d. - Lc • cos0 c- Ld • cos0 d) <t^c€> 
(fflUv 04-Cl*0c<O. 0d<O) . ffe:^©W*^2{C 

[01011 -g-ur. C©S«§{51 2©*«^ffi«mcp 
{cfcwsfeg (xi2. zi2) tmiie*f*«'C»(iiS^a*K 

0©(5g (xq, zq) (Dt"- ii<D^mBt^''^. #f*fi'C^ 

Go{c*f-rssw(*2©airgpi 2<Dikm^f h^i'^cxiz 

-xq, zl2-zq) . -Tfetoi^. Huia^ (5) tCfcWSA 
Xf, AZf, AXr, AZ r*^*dt>6n-S<, 

[01021 'J^k:. i 6 »« ffia^a'jJtt 



10 S^©3 6©5JiS?:-X©J:^K:»f-r^<, rut)^. c 

^t>)V^-< ArfiJBr 3 ti/cW(* 2 ©aStittSS*5^W^}^ 
t/e^r*Sti^K:». AI8ll©«:MMSLO'S:t)ttiaSg 

©fit (cn6«*?>*^c«?>?s»Ma«gi 6(csaif.3n 

= '(ax, az)©^ffli*^e.. 1513^ (2) Kct^). 
jtft&L'-Ct,^SW»2Kfpffl-r-S«S;'3F=^CFx, Fz) 
©«Sfii*i3}?*en-5o 1^. C©1S^. ^N^iffiffliJ©)«lf* 

20 2 (ffiwfflij©w(*2 ) ici^mti>mm.fiu. 'co. o) 
[ 0 1 0 3 1 * fc. mwmsmm^m2^vzj;:<o^<o 

t>-^ -f A-C*il»f $n/c)«H*2©aS!)t^<?l*sM)Wi3t 

j*KSl-c*.-s,JS^«c«> AF^ 1 ©{*aMR(y;M:^;Jjn3lig 

icMnm^^.c fK:*iW^=8■(*«.c^Go©^3^asa = ^ ca 

x. az)©^fii<!:> friBSlr(aig#W*m3 1 CC 

^e6?>n/cswf*2©sirgi5i 2©#<*a'CvG0K:*t-rs 

(4g©^|pHii©7'-^' (iC (5) ©AXf. AZf. AX 
30 r. £^Zr<!>7=-di(0^mm.) hif>h. BUlB^ (5) (Cj: 

0. S«l*2«©J*S;'3Ff=^CFfx. Ffz). Fr= 
^CFrx. F rz)©«ISfil*5^«?)^n-S„ 

[01041 igfitMS^S 1 6 «. ±ao J: ^ 

^133 2, s«rfiig®W^f33 1, RO'^S;'3fiS^e 

3 6 ©Mffl i afeif 1/ -c . mtmw^uimmsMd\^WL 3 
3> i«if*sgiJftjjojtemm#^©3 4. mix:hif^m^3m 

[01051 c©»^. B>ria«i(*saJftDji)a»tB^I9:3 
40 3©*ft®-cii> B(iia#<*fi'CxJ)nji®@ffi*®3 2©i{ia 
ipifii. sr. mrta-9--^f >i'^'-<A«tcw5ia&a5a'C»fii[ 

g»to^©2 9 cc<fc tD**?,tiS#»ffi«J^Cp«:*sw 
SSW{*:2©PfflmB^S|Jt?*SAMgP9SCrFeS|51 1 
©S'C<;x C2©filrg©^n-€'n©B#3S]?y7'-5'*ffll» 
■C. #i*ffi#?^Cp{C*iWSAiSSI59RCrFIia5 1 I© 

m'ij'Qx G2©(4g©-e*a^n©2i!gsS[^ffl. tt£t>^. 

*{*@l^,^Cp«:*iWSA8jfigP9J^D''TiBSi5 1 1 ©ffi'il>c 

1. G2©*n-en©tt]aa: (#«:jisi^cp©;^*.o{c>pf 
■^•s^njis) A^^sbetis. -eur. c©^n-en©»n 

50 jIlS i . B>f ia»*t/]DaiSttS'J#® 2 7 (C J: ^ gggp 3 ©^ 



(14) 

2S 

^=f)S^*Cf«:*JWSttljIS*="(a,x. a.z) t(D^i> 

[ 0 1 0 6 ] s/c. mmt^&siinmmmn-m^m a 

2 8 J; 0 6 n ^> SIW(* 2 CD AMSiS 9 SOTIi 

iJE;*ciBg|59ScrFMSiJi i<D^n^ni«i4ftS lo 

0c. 0clcO2^SS[5>fit. tUi:^^, ^mUQTSUCn'UU 

[ 0 1 0 7 ] *fc> BSSs^jf^ffl^fliS^ISa 5©*!ifflt? 

«. gtffiU-CC^?.W<*:2{C-ol^r. 1??x.«H?faWf*:'^l^ 
2 8 tc J: 9 6 n/c AaagP 9 ©MMft ^ 0 c 

*6nfcffliiirac^tc»-:Jc^r»«if*2osirSi5i 2A> 

6> i^[W^2(DJ5E¥SPl 3(DmJS:^fm* (S^SPl 3 

,^.) 'v®^ 1 2 {c*f-r *«s:t»f'pffl.^.o 20 

[0108] -r^ct?^. *giM?^^®»iaccj:titt, ^ 

ife L > 5)W(* 2 ©:;^lli8S|J 9 ® S 6 c?>»Mffi 1 

0 om^nmA e <&t . mKts\'^m^, t itmmmt^^ 
mim^tiif^mMr< t^VA,. p o < «. Aia i ©jiff:/? 

■rs. cc-c. :^aj9(D©<D«*4fte0c». mw2 

ti^AfSt 1 ®fSfflilfc^C?-5 J: ^ AMSP 9 *5|ggi53 ©Wi-D 
{C»L,-Ci«*4L/TC»^i^ (e«l^(*H2©AP^ 
{ciSi*^or;&ffltJ©JBi«w2) ©ftSr**). iE©«l4fte[ 
0 c«. Wf*2 *5AP^ 1 ©frffli|CCi?-r-Sa: ^ ^cAi8gP9 

*5Kgp 3 ©l4-l:^ K^Ft L r MM L -ct ^ t ^ ( «a 2 
©Arai©sii:^K:it07)>or^ffl©«i^2) ©ftsr* 

[0 1 0 9 ] -ec-C. -^mBM-Ckt, EI5RO'S6© 
tBMM0^?:air. AliiS|59©i«^4fta0c=S:/^•7y-^^ 40 

1 ■5ifi<H^*f'^JiK L r . C ©i5<KS=&?Sfi[ iSffiSlig 1 

;^;fm-^.«s^@3 5©5!iair-tt, mtm^mmw-^^ 
g:28(cj:D*ese>e> n/cAHgp 9 ©Ml4ft is e c<d^ 

[0110] CC-C. ia5SCXS6©J:^{C, ASig|59 

©MMAffi 0 c*ii5i— c* -3 -c i^Mfts 0 dJ>m'pmm. so 
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gpi 3©n*5«*u-cA>e>-os$fe7!>^^*-r€>*-c©i?ga 

taMHCfj©^^^^:. AlliSgP9©iSMftS0c*iiE-C*2. 

i?i©ta (ig5r«a i©ta, se-cwb i©tB) i. 
ftS0c©^fi:ae. En%. :*:jEsse9©i«f.4ft3ie*m 

-C*Slir2©tB (05-C«a2©ta> S6-e»b2© 
ffl) <!:> :*ClllS|59©M*4ft«0cAi:ft-C. Mo. i^^BSP 
9©«J4ftaa*5iE-C*SIS3©ffl (a5-C»a-3© 

hJU©xiA:^(6i^i3-. z#:frisif!£:9-©-?-n^n{cot,» 

fc, S 5 ©tBMM^fCfoHf Sll 1 *i i O'^ 2 ©tB a 1 . 
a 2 *^fc>-a-fctB©ifilKiC«. *S:^jfm"^.'<i' h^U© 

xfiii:^ifiie£^>*pxiu-c. m«. 

PX=>4 • 0c' + x, • 0C'+Xi • 0c* + x. • ©d+x, • 

0 C' + • 0 C+ X, 

^^n^. Sfc. 05©fflMM^{C*jWS»3©tBa3 

PX=X, • 0C'+X, • 0C'+Xi. • 0C'+X,i • 0C+X,, 

ti,>^jf$©4;^©^ai«Mifc (x.~x, jt^tSSttf) (CJ: 
[0 1 1 1 ] S:^c, |le©taraM^{c*5C^€>mi fcJro' 

112 ©tab 1 , b 2 ?:^*5-ttfcta©ia<EW;», j*]S:/3('p 
fflj^,'< h ;w© z l*:^isjfi£^?r p z<b 0 r . tN^ « 

P Z= 2, • 0 + ^ • 0 C' + ^ • 0 C' + Z. • 0 C' + ^ • 

0 c' + z. • 0 c+ z, 

1 -5 0© 6 ^X©^«^MtSt ( z, ~z, ktmSLm tc J: ») 

Sfc. 06©fflHra«{Cfel-ti»3©tBb 3 

©ia<KS;«. 

PZ=Z, • 0C'+^ • 0c' +Z,, • 0C+ZI1 

<!:(,>^JK©3>^©^^«^Mt!t (z.~z.,l*5e!g(fii) (CJ: 

[0 1 1 2 ] -eo-c. m.ixtii'^m^.^i^ 

:^jli8gP9©«i4ftK0c©iEft?:SSSiJ-r5t^^»C. 

9 ©<^4fte 0 cci^^^jf'- it ay-vm^-cn 
a3n€.A)Bsgi59©fflMftjiK©iEft*^sij-r^. 

CC. cn6©^«iJ3nfc<«l4lia0c©iEfil<!:<Si4fti$ 
S©iEft<!:3&i6^aEi'©ti{Cff-rS*'*«8l|Ur. 

5nfcta©i5ft(Se;tcA12gP9©MMftlS[0 c©4-lElffl«: 

c ntc cfc 0 . APBR 9 (om^nm. 0 c©j^^jiigt?©j5K 
JS;'3{'Pfflj^'4i7 h;i.©(iiiiiJnjag-c©«i5S:^fPfflj^.'< 
h ii/©fjit^izsiior»ai-r -2) c i*^-cir So 

[0 1 1 3 ] l^a. *||«S«$»lt?«, WH*2©;*cPSi59© 
<»4fta 0 ci BRS^fPffl.^,-^ h ;l/ i ©fflMlilK!^*^^ 

iMSCfafKlxr. ^S;':{m'^.'~^i' F-^l'€r*«!)SJ:^tc 



(15) 



2003-89083 



27 



28 



[0 1 14] mm.t)ifm!^Mmit. mmun,^ 
3rii-tj$n^ia?MB5i o©®ffiftaA0d*>6. 

{4g?rftl^T •5. J: ^ fc 0 r J; t 
[0115] 36{C, AP^ l*st$^{c0i2,i^-?>tSiF{c 

(igiSgMgiil O<D®flftgA6idt©r^{C07 (tS^ 
<!:;*;li8g|J9©ffi«4ftS0 citrates 9 (|!g©±») 

B#) , 01 0 (Pig:T'3^) diJSSz-rs. fif-^r. «^ 
eddies 7. 08©t0lHlW{^«:S-:yi,»rj*jS:'3fm^. 20 
AliiSP 9 ©MMftS 0 cA^ 6 S 9 . m\0 ©tlMMflSfC 

[01163 ±ia©ip<fl5i5:'3fm'^,©fii[g*«ist^/c* 

^Cfflj - ajX, m, ■aiZ) = ^(FiX-F 



S*S3 7©«iffii&lltfL/T> SIWlf*2©JB5MSSI OR 
3 3. l«i{*SgPfttt]jiSfftt#S3 4. 

0. flaMgiS8{c{'pffl-ri*-^>h*5iis#tc:*a)6n 

[0117]$ 6«C»,ffflK:». 0 1 1 ^MSUT. $ 
■r. SWlf*2©TlfiigUl liCML. TESPl l©3^Sg|J 

gpi i©*'C^c2©afejiJjnjis*. -en^n^>Ptffi^^c 

ftc*jltSRK5)>*i2CcJ;or. '(F.x. F^z). '(F,x, 
F.z). Ua.x. a,2)tU, ISTMSPl 1 ©fiS?rm, if 
S„ COilf, TiagPl l©fi'C^G2©3£jia!t!lCCM-rS 

3l»):^liS:». ( 1 0) ii^cs. 

[0 118] 

X, F, z— F J z— nij • g ) 



i9>^{C. ^(F,x, F,z) = ^ (FiX-nij • a,x, FiZ-nij • a, z-m. 



[ 0 1 1 9 ] C Ct?. TMSP 1 1 ©*/i:^G2©ft]jIS' (a, 
X. a,z)», miiaWftSg|5ttIjiS»ai#m3 3CCJ;0* 

»6n.sfe©r**o s;^c. rm^i 1 ©$fe«ggp©£lf 30 

SPl 2(c{'Pffl-r-5Mg5JS:^J"(F,x, F,z)». filKfl^Jtc 
KTIffiaJi i*W-r.S»ft2tc-oi,irt9fffl*JK;^ii 

(2) (Cj;i9*J?)6n^)5KJg:^'(Fx. Fz) -C^O. teW 

W2AmmB\(Dmwvs>i>t^ici,t. ^cf^x. f»z)=^ 

(0. 0)-c*i. ifc. MlBi3^}#«L®{ctei>-c. 
2*^Ara 1 ©jiff:^r^ijW:^fci^A^^-cf^lS'J©«H*-c*-5. 
6*k:«. Mg5JS:^'(Ftx, F,z)«, frie^(5)© 40 
mm.t}'CPrx. Frz) r*<3. a*ffll»2 *iHyffliI©W«:-C* 
Si*tC«. gfieSC (5) ©J*S:^»' (Ffx. Ffz) -c* 

[0120] fie^r. sp(*2©i^Mg0i oicfpffl-r^JK 



Ig, • a, =H -M, +F,x • t2' • COS0 d- F, z • t2' 

+ F, X • t2 • COS0 d- Fa z 
H -Ici * Oti +FiX • t2' -cosfld-FiZ 



S) 

(10) 

^rag5]s::'3'cF,x. F,z)«, mw^^mm&nm^m 

3 iC J; 9 6 n/cTiSSP 1 1 ©fi'i:^G2©J]njIS^ (a 

.X. a,z)©r-^<b. ms.ttm^^m3eicj:*)^^tt> 

tli>Smi] ( = '(F,x. F,z)) (OT'-i't. TMgPl 
l©*6*>DA*J*6n/cMSnb©f-5'<t. *;'3ftl3i 
afg©fiii*^6. ±ta^<10) iC<fc»3**6<i^o 

[0121] 131 i4#JSLr. respi i©5t 
ffiai©sira5i 2{cf^ffl-rs^-^> f-^M,, tmsp 

1 l©KMgpl 0©g|5^CC<'pffi-r5*-^> h^M,. 
TUSPl 1 ©S'DC2©IslO©ii14*-^> T 

ffiiaji l©M'^:^c2©|g^^©ftftpisa*a.i•rs. $ 

fc. ByiBI34{c>i?fJCcv$-li-r, TMSPl 1 ©*'C»G2<!:^M 
g5 1 0©4''i:»<t©KI©ffi8t^t2. TMSPl l©m'i:^G2<!: 
SmSiJl 2i©W©liBil*t2' ( = Ld-t2) i^ii. 

TSiSP 1 1 ©m'i:^G2©[5i 0 ©isiiKjiibtcK-r ssnj^fi 

(1 1) iftS. 

[0122] 

• s1n0d 
t2 • sine d 



t2' 



+ F, X • t2 • COS0 d- F, z • t2 



sin0d 
s1n0d 
•••• (11) 



(16) 



29 



C 0 1 2 3 ] C C-C. ( I 1) tfi©K«. InIS; ( 1 

1) ic%t>i>rm^i i*w-r4W»2(co(,irff8a)* 

KMm!^.tm^& 3 5 (c J: •) ^ist) e, ti^j^mtumi^. 

ButeWl^SSiSft JraiSSetH^S 3 4 J; 0 6 n S T 

#a#©2 8«:j:i3**6nsTiiiai5i i<Dm^n&T 

*€>. Sfc, '(F,x, F,z)W. BMiliOjlO, )5R]g:^fi 10 
^(F,x. F.2)li. HiiiaS (10) «:<t»5*<*6n 

[0 12 4] stor. )8M®i ofcf'pffl-r^^-^^h 

'(FjX, FjZ) = '(F2X-ra, • a,x. 



[0 128] CCT. '(F,x. F,z)«, ^fefCHtiie^ 
(10) (cj;0*a?>fcja?M®l 0©Mii5S:'3-C^>S, * 

/c. ^(axx. a.z)». Hfrfewn*sai5aijief#w^@3 3 
{c<i:«3*«?>e,n-2.;^iigi59 ©m'C^Gl(D^M c f (c 

M, • Oi +FjX • tl' • COS0 c-F, z • tl' 'sin^c 
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*?.TiiisgiJi i©ftj]njiSo.©f=-^i. nw^mndii 

*©2 8KJ:STIIiS|Jl l©ffil4fteedOf'-i»<!:. 

BirteS; ( i O ) cc j; •) e)txfeB9g5)S;'3' (f, x. f. z) 
(DT^-^i, *6*^i;5!5J}?Sf>/c:TlliSCl 10tii±*-j' 
> H,,. -t^-fX (Ld) . fi/i:^G2(D{4g(t2)©-^-i»i 
*»6SlfiBSC (11) {C<J:0*&6ne). 

(0 1 2 5 ] ragp*-y> hii;e*ia3 7«. ±fs©j: 

^tCUTTSBSgl l©BSBIIgi51 OOgP^CCfgffl-rS*- 

[0126] -rUio^i. $-r. Aeg|59©fi'C^Gl (S4 
2 ) (BillB^ (10) ilalC^©^) (ci *) . ;^lllgP9 

«7)isiiag5 8 (om^icir^mrhmmmi' (f, x. f, z)*s^ 

[0127] 
FjZ-in, • a,z-in, • g) 

(12) 

J« [0129] ;>:Cit?. ;A:Ii8g|59©fi>QvCl©lalO©|5|iKa 

iaiccH-r^«»i:^e^K:»-3< (i 3 ) (Mias: 

(11) ipli;?^©^^) ;«aJ9©)gMg58© 
[0130] 



[ 0 I 3 1 ] c c-c> M2tt. «irfe^ (1 1 ) {cj: o*«i> 
enfc)S?Kg5i o©^-y>h. 'cF,x. F,z){j. m 
tase ( 1 0) «:j;f)*a?)^nfc»K® 1 0©Mg5JS:^;> 
"(F,x. F,2)W. «frfas?; (12) {cJ:«3**6n/cB5 

MgS8©Kt5J5:'5, *6*>D*^sb/c:^Eig|59 
©a-C^Gi©!!] 0 ©tStt* - ^ > i- . a 1 «OT iaWI(*SSi5 

ftj]njsa»m*@3 4 tcj; f)S?s!>6n-5;^iiSP9 ©ft^ra 

as. 0 cWmiaiW«:^»#W*@2 8 «: j: 0 6^ 

SAffi8a59©ffli4ftK-e*S. tili. flSMiSS© 

4''C>*^e>AIBig|59©S'i:^Gl*-C©l^S» (S4#M) . t 40 

1' Mrasil 0©ttJ.Mi6ABisiJ9©m.t:<n.*-c© 

KfS (S4-C«Lc-tl) t?*«9. cnf>«, 
3}?e*/cS>C^Gl©&S^7*cJBiaJ9©1^'f X (S3) *^63e 
^•5 4>©-C*S, 

[0132] w±si?§L/c«!im*s. wrieiastjftffisig 1 

6©-!f'(^';u^'fAStc^;X^tf$n. SWft2K:{'Pffl 

ri>mxti^. sw(* 2 ©KM® 1 0 SLUwrnm s icf^ 

ffl-ri*-^> h*sSi^'JT;l'f 

[0 1 3 3 ] i^, ;$:H^iffl«-C©l^ifffl^dClSiH^t**BS-r€> 
^j{)6nfc»Mg5l 0-?>fl$MI58©*-^>h©fil 50 



+ Fj x • tl • COS0 c- Fj z • tl • sin0 c 

(13) 

m^uj^m 1 ©^tf*iitt-rsiig mmB 1 



^t?sis) ©Sfjfa)ccffli,»6n-2>. 
[0134] ffifjffi Lfciassiiasia 1 6 ©Mate J: •) * 

i*e.nfcgK]5;'5©«sffl (»o<«. m^m.t)<DW&m. 

©jeSffffl) ©-«B#g^t©«^€r0 1 2 ~0 1 4tCj||8-C 
M^fSo */c. iSmmSiai 6©^ffi{Cj;»)*«>6 

n/ciKsi® 1 0 TStxfmm 8 ©*-y > h ©ifi^ffl©^ 

B#^{k©«l^^0i 5K:||«S-c6«l^?;-rs. CC-C. 01 

2Ro'ia 1 5». 1 i)i^^^mt—'&ms.-cm=ii' 

tcVSi-^omfn. m 1 3 «Ara 1 *s®g;;gr^tfO-C#o /c 

js^©t«i^n. a 1 4«Ar^ 1 tim^icm-ytdimji^htL 

^±A5o/cJS^©^/T^-C*.5o C©Ji^. 012-01 
4-C». :?*-X^-:Sf|f^ffll,>-ceKjS;>3^liaiJ0fctb 

mB 1 0 scKflSMSi 8 ©*- ^ > h ^mmi^fcmm 
immm 1 0Ro'jsMg58©^-^> h©sfiiJctas-r 

•5)^>©) 755(5S!i^-cwia3nrc»^, 

[0 1 3 5 ] 0 1 2~01 4?r#M0-C^6*^J^£<fc'5 
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1 0 ■^'laragB 8 o*- y > h i>ttm}ms.<t: < «i;£t- 

[0136] «±©J:^CC, *3li5Sfl5SgKin«. »{* 
2 (C AP^ 1 ©*tf ©sua t tinted, Wi* 2 (DMS&tC* 

ME58-?3B5Mgp8{ClSifUfcftg-fe>1>-2 2. 2 3-^, 10 
B3*5tc^(iL./ci;i.-<a-fe>-9- 1 4. 19JiJ>'»ni2S 
H2>t»-15. 2 0. 2 1 il^^i^^ctbliJW/hMrSS 
Ad:-b>-tf*ffllirSIW«J2{CfPffl-r2.«S;'3^. #IW<* 
2<DBaKlgp8?iO'^Mgpl 0{Cffffl-rS*-^> h^U 

[0 1 3 7 ] i^s. «±ijiBju/ciiifijf$!in?«. :^mn^ 
M^\<<cmm\^fdm^^mK.t':>xmmhtcD\ -s^ 20 

ictiiiv^i,. CC-C. -JS^tfa*'-^ h-Ctt. MSP 

<Dti^(c«, y-r-f p^2>•!^•■^Bt^^^lfiICDJI^3S@[^2>•t^ 
*)KSP^s:^>'Iftg|5©t^■rt^*^-:^;^cl^ icax D m-fx. 

[0 1 3 8 ] sfc. mmmmmmxit. m»2(DMW)^ 
minm-r^tcii)ic, KgiJ±Tflnas-fe>i^2 icot^m 

>!tMSl^Cft?CDSfgi53(DttIjieaoCDfSe:^r»I (.z^yj 

m 2 ] :^mM<D-mmmmici$i-f^-s.m7^W}ii-t 40 
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[S3] 02®^g{Cfi|A?,iggiiaffiigS©^tfe?ritt^ 

( s 4 ] 0 3 ©?ii#«!iai5g©stta{cffl(, » irnp^v^^ 

[S5 ] ji;ir#tfB#{c*st:t^.^ig;^(m*'<5' h^wojl 
[06] ji^^tf B$iC*JW m^tli^m!^,^ i' h ^l-WJS 
[13 7 ] t$T-ffiOB#tctel:f^mS:^3fm*.-^i' hJUOjt 

a. 

iu© jiff :fiFisi^^ t mmom ft ft s t ©fflMMCS^r^K 

[09 ] Pg|S±OB$ic*jlt^J5i5S^}fm-^.--ii' hJl'©!* 
tf :^[ajfi£t»- <i;:*:lllg|J©ffl*4ftS <t ©ffiMMlife^TT^Ti^ 
0. 

[010] pgSTO^tcfcW.SSlcS^f'Pffl^-^i' f-^l'© 
Jttf :*ri6j«^i AlliiaJ©ffi«4ft S <!: ©taWMl^^r^T^ 
0. 

[011] 03©M#«iffi^©RISS*-^>h1i5e^ 

[012] *l6B^©ll)5Sffjmj;«3^sf)^n/cjlS^tf 
B#©i*J5;^©^tSffi©«e#^ib©^i^^*0!l^■r^ 

[013] *:|EtB§©IWfeJfJm<fc«3St*e>n/ii|ig@±») 
B$©)5RS:^J©«i5ctt©iSB#^ib©«^4«^*T^ 5^7 

[014] ^:^H^©^tfeffJ.^^cJ;^55}<^6f>n/ct$^^3:^ 

±*s 0 B#©)5Rjg:*7©9iS«i©ig^^<b©«^=-^&«^in-r s 

[015] 2(s»?8©JIJS50.<!StcJ:»3**6nfc«?Ke5S 
o'fl§Kgi5©*-y> h©«ISfii©ig^^{b©«T%W7j^ 

[??-^©lttW] 

1 ••• AW (ns^tfi^ttft) . 2 - Wift. 3HKSI5. 4 
-m^. 5 •••)»*, 8-fl5Mg5. 9-A!iBg|5, 1 O-B? 
Mgp. 1 l-TMSP. 1 2 -SlrgiJ (!|#SS|5{i) . O- 
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